Signal transduction in monocytes and granulocytes measured by multiparameter flow cytometry.
The novel calcium indicator fura red and the oxidative burst indicator dihydrorhodamine (both excited at 488 nm) were used in combination with multiparameter flow cytometry to allow simultaneous kinetic measurements of calcium fluxes and oxidative bursts in monocytes and granulocytes. Using this method it was possible to obtain direct evidence for the following cell type- and stimulus-specific differences in signal transduction pathways: 1) n-formyl-methionyl-leucyl-phenylalanine (FMLP)/cytochalasin B-induced oxidative burst is several-fold higher in granulocytes than in monocytes although the calcium fluxes have similar amplitudes in the two cell types; 2) stimulus-induced calcium fluxes in granulocytes are mainly due to release from intracellular stores, whereas monocytes mobilize calcium mainly by influx from the medium; 3) the FMLP/cytochalasin B-induced calcium flux in monocytes is less sensitive to the G-protein inhibitor pertussis toxin than the flux in granulocytes; 4) in contrast to FMLP/cytochalasin B, the protein kinase C activator phorbol myristate acetate (PMA) induces an oxidative burst that is not preceded by a cytoplasmic calcium flux; 5) the PMA-induced oxidative burst can be triggered in monocytes and granulocytes that are depleted of intracellular calcium ions, whereas that induced by FMLP/cytochalasin B can not; 6) the G-protein inhibitor pertussis toxin blocks an early event in the signal transduction pathway of FMLP/cytochalasin B, as shown by inhibition of both calcium fluxes and oxidative burst; and 7) 100 nM of the protein kinase inhibitor staurosporine blocks the FMLP/cytochalasin B-induced respiratory burst by interfering with a step downstream to cytoplasmic calcium fluxes, whereas only 10-20 nM is necessary to block PMA-induced oxidative burst.